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1 

< 1 *> 2 {i^iBiigBi: . mtmmn&xi/mzmwii) 

mm2 ] xmmHxtmtmMm-jam 
t,zmztix^izbi¥mb-rzmmmtcov4 

[»*W8 ] mfiev a 4 V Mi. jBVttfflRC J: ->T 
)£S H fc £19182: 1 sfflwj 9 or ? * a 

[MS* 1 0 ] ffiKKIffite. &JSJS(cJ: r>riS* d 
fc *»ISkt6ll««9lEtt^3t«l»I». 

1 1 ] ffifESIffiJi. ftiOMtnic J: ot« 

hzbmwib^mimi o%m<n%mm. 
[ ih&b 1 2 3 fri2R*f fflti . v*mz£->x 
&&zb tmb-rimm 1 otmcomm. 
mxrn 1 3 ] mzsmnu. %.m&&Bmmz* -> 
x&zzbzimbtmsmi osmomm. 



(2) BHH^- 1 6 07 50 

2 

tt*#t* IS 1 OWWM&H I , ffifE$&&&i£#£ fc 

t^mtt z z &-f&f&2 oarafHtt #ss s ft . Bine*** 
*>^i*iom 1 <9$s&#t m 2 mmmmb t 
mm* b wmi&hmvmfr t>wu?h swtafc: .t 
9. m2<vmmmi$ts®m<Dmttz®-?xm®m 
*ymfe* tftw-c bizx*), mwrft*>mmtiz 
jmztvzmfrhmttmmmz&wwzxm 
mzmAztifz%t'-A£®fr?z b wmbi-zm. 

10 

1 mm 1 6 ] meff 2 aw«ffi«**trflitt* 2 o 
*u ziiwmmnmmA,xitmtzzbz® 

[ if m 1 7 ] friefr»^^rt<o^ 1 mmm b m 
2mmmbm^tmw)tK wcnmm 

[ if mm 1 8 ] mtimmnm 1 mwmb m 
2<7)mmmmbcomz±tmmMK 2o«:f 

mm 1 9 ] mm 1 ««M«ttw-»4fctt^a 
ipmmtm»tt& zbmm -tm-m. 1 5 =m 

[ mm 2 0 ] m&ffi*>m<?>f& 1 ^ntK^n 
2mmmm^mzttum^tiK m<mmm 
izwzmi&zbzmb-tzmmi 5Bmwm 
mm.. 

30 [0001 ] 

imm±.<?)mmm] *mm#>x>m?>T?i-*z. 
-f&xvztizm^mmizm-tz. *«s. *n 

[0002] 

[t^*oS»r] ft*. 3ibLxmhtiX^Z>mfim> 

msmmim. te&mwmzxhmzmitiwg 
40 ys?-)^iaK#iii#(v^t?>*#y^S9->* 
m%mizm%Mi l zt&%r£*. fc&ggbwtfbz® 

»UW>flWW! EeW5-*< UcOn-? 

[0003]-*. 7*vvvyy7<imzm^x. 
w>x>m<r>T9+3.x.-**ftW:-?hzb&imzix 

TV>S. {ftMW=5:^J«tLT. v-f?ot-? (M. 
50 Mehregany et a 1., "Operation of microfabricated har 



3 

monic and ordinary side-drive motors", Proceedings 
IEEE Micro Electro Mechanical Systems Workshop 199 

0 pi-8) ¥M±x'tmj)iz x *)®m-r&< immm 

<0!J-77OD7?fj.I-? (W.Tang et al.."Lat 
erally driven polysilicon resonant microstructure 
s". Sensors and Actuators 20(1989) p25-32) 

s*iths. ztit>. wmmm^tniTiy^t^ ® 

[0004] wtmmmtLxi*. ^<^fr&$zz 
hx& <o . zm *>%mm t lx . m#mm'%& 

m) tf%\$>iix^&. 

[ o oo 5 ] m i 8it^mmm^cr>-mmco-^ 
Btfflt Ltzmnmx'ht. mi sfcawt. mma*; 

Vi'v7%i<'Va>$:'^-XtLX, tzh?^Wj:2^ 
mtziiiORttMZti-mftttZ'iX^h. WhisO 

n >mm i ±.izimm 9 3 s-^ LTifiisu^-^ 9 

4, &JBT#»9 5iiJ:tf&Jl§yi96aqf«$ftTH 

W&9 71 . ^JR^J19 6tIl]10RWffl9 8. iiitf 
&3W9 8tf)TK£Pi£:frLTKfffi9 8<7)A£££;t 
I.7t*0|g»)fflll^fl;«i9 9, @Smfii9 9i . H5£« 
S99z *>4>)£-?Tn|>. 0t^.tfQ^Vifi9 9i tc«E 

1 want* t . RMfm 9 s t ®%sm 9 9 1 amemt 

Stfj#*£l/C*raBR9 7» 91 1 tf&tlXtzbZ-ftff 
it. mW9 8tz*Ml1z%A3.tzb*n<7)£izmtt: 

mfiftmxmftztii. znxi&itMimtmi 
xm^Mzmmm&x-h 0 . ^ y a >m. 9 2 

£<-X k Itzis 'J rjyrn-feXKJ oTSSBtUf £ . 

ya« 9 2±iz 2 <^7ci£fi LXTi"i iki~& ztizx^ 

mtizkh^t with*. 

[ 0 0 0 6 ] a 1 9j±^co3^$^s^««^*-rst 

«0T*&*. 01 9CfcHT« WK«8 0 3feJ:») 
%*^ii^7K«i»¥ffl^8 0 1 tcj; oT^S^ix* . 
-5- LTfi»¥ffitt 8 0 1 ti^<»%\i. VVX8 0A\,z£-o 

xmtzti. mmix9 v->8 0 5±x&f&mm 

[00 07] 

4. Alt^(6lfcR*f^[6]*«Tg*JK* {: 5rV^ 

^T'ffilSjft TOfc LTL£d Six* ? J> * . 
[00083 BSC. ti^3ft£5fcgmT'Ji»P®S£ 



(3) ftH^-l 60 7 50 

4 

fr 3 JtAfctt#^*iWFSHidEII«'CiH b&< Tti 

&<^\ %wm*±ifm<vft<mmwmz®mx' 

[0009] *#»*>i«tt. ±»*>|3J»££iWrt-4 

10 kfcj>£. 

[00 1 03 *«W<o««OBIWi. JJE«*ffK>XjS* 

ushu ay^7h%m&x'mmm*m%%am£ 
mmkthztx'hh. 

[00 1 1 3 

< 1 1 2 <i<9&§Bisg& t , frcuHus xv mmm 

20 ^3^yhc7)a5^T'^0jitiWtft*^»ff2-ri.^ 

tic frie^wmfiik <r>mz%&mmzti& z 1 1 i 

Ofte-f fclWfcfcJ: OltrieftlEiSgPSrIEiJtl.iOT 
ik^^ak-TS. 

[00123 ^or^f-AX-^tcji. nr 

lEIBilgPfc J:t/1ftiE»g|5* { |B|-« firttdKH SitT H* 
30 [00 1 33 WJOV^^aT^^aX-^Wi. 15 

mm&x'm.-?tii<r>mti t . msm^msscch 

EBEfrrtT** 

[00 143 1512^3 >f >- MC»i» ^S^twJ:-?T^ 
*. 

[00 1 53 44VSa%ffMK2. *l«HOv-f ? or 
^f- A x-^5r^L. IS-7^^Dr^f-a.x-^(0lSffi 
40 «iB^I«flr < k 1 1 ©mtcRltffi SrfiSi. . £ ORItiBK 

«wufc*t«s**i ktwak-r*. 

[00 1 63 B?l6RWffi(c(±. &S,mz£oX&& h 

£D%a^iennc j: ->x&h z t torn h . 
[00173 *wmmgm\t. mmmxm 

l, mmmmm^x-m-mzGi-z^commM® 

50 MESiSfi. 15Efr»«Rrt«!)IBl«ai«i«l:»2<0 



(4) 

5 

[ooi8] *%w<?>m&mmzii. mm2<?>mn 

[0019] *%wv>m&%.mizi^ m&rmmft io 
m i mvm t m 2 t ?>ra t s ire 

[0020] 4%!H<03tfeK6STCtt. ItTEffi 1 Ogm 
[002 1] 

iambi mnmtfivmififfli.. vnivvm^x 
mm^mizm 0 , t^xm^bm^m 

ftrf £ i i: (c J: 0 3££1-S»**fc J: 0 » mwzmi 

xh&mmummi. xamm. 

[ 0 0 2 2 3 ifc, *»W03t?aailtfc:*JV^fflv^ 

ivy. mmmm^timwm. i*fijjfl*4A-M 

*x'i>Mmmzm^t:ftwm\i. nmvtntyi- 
£izii&<ojjz<mt iz^&x^mxhz,. 

[00 23] 

[00243 01 {i*»fl^)J(l 1 ^HtS^r^faX 
1 0 &*-«SW8»C** . HSmii 1 1 . 1 
6. fcJ:lA^^13. 13i ttS i **^sar*ra— aas 

(*H*> ±fc:llJ£S*iTV^. -5I»Sffil 2, »|gffi) 
»14. 15, SJWK16tt, 5>9-f yM9, 18, 

i7z-(tixmmzi\x^z>. 

ioo2 5]*mmm<?)®femmi 1 t^rirai 2 



^^6-1 607 50 

6 

[00263 *sat0»*>7?f-jLX-* 1 owmrtzm 
2 s-fflv >trw* . H^Bffit *ri&m«i 1 2 ®m&« 

•tOa^tWC^OiiLTtfffil^t* (02 (a) 

*epb;*i6j) . ^nicfct.*^. ^»a5i4, ist, 

iSaJyh tMfflk 0 £ LJrftfBltf 9 Sift £ ff^ (02 
(b) ^Epc^ifij) . »fffCMLftj]JM: 

[00273 03li#3&BJ3O§S 1 <90tSSW<97?f- ai 
1 0 *JljVXfc#flWl»8 6<D3WC*>£. 0 1 IC 

^l^t^^ax-^ i oommi uzmm 1 

fcflHiTo*. Altft3 2fc*fU EPAnfE£E(cJ:-&^iti 

t& 1 2 O^&CDjt V 1 4 Ofcfta^Hfc I . 

^EftSeo«fflTaj»3t3 3#jj|ate*l*ilftfc*o 
-CV>3>. 

[0028] d^«t a fc«lSS<ifc*fllrt» 8 6tt, IB 

h-Hm-mtttzmLL. 

w ta. nim&tzt*). mmm\wi>m%iz% 

[00293 ^C*^(7)r^^ a.X-^fc J;^fil6] 

mimi.u<?>imzmzm^xmm&. mm 

HKOA-AjRKiBia-C**. ^'J3y*»fe*4fflR4 

2S50 0 0A»*t, §<o{CC<7)±^^ffiCVD (L 
PCVD) tJ:'9>' , J3>'g^4 3S:l 5 OOAftS 
•t*. 7* M)V/77>ri:x-/ 

f-y^{ciO>'^-xy^tT3>'^?h*-;P4 4$r 
®fit5 (04 (a) ) . Xy^y^iCF 
^i:LTfflV\ K^x-y^y^Srffofctf, ^.y7r 

we. mi 'jyH-ty^'j^unyi^LPcvD 

tcj; 0 3 0 0 0 AftSUcf^ A-^--y/(cj; omm 
^-;i^h'g|54 5*»«Lfc (04 (b) ) . T^fc'L. U 
yitxvi/Vzymmk. Jty&xmizXix&AL 
xi>&th&\ MQw-vtv y/miz* vmrnis 
y afwiau 6*»* (04 ( c > > . n^-xy^ 

Lfeft. UyH-try^Uv- | ;nyK4 7S:LPCV 
DlcJ:0 2^mftSt*. U^Sr, -f ^yaAStcJ:^ 

ev^JtfU x'J 3^114 7 zw--y?LXfflm. 

m. mm. wm&. yvmmt 

(04 (d) ) . ZZX'itisaJ ybblXXO-sOo 

t*v\ ^H*jKS(cj:i). wmisv-zymmz 

lll&thZ b tJ: 00 1 fc^-tv-f ?D7?faX-^ 



7 

lozmfcth (04 (e) ) . ttz. mismit 
mmm-mz&m&%m4 8 * am u * 

■f«fflHd»8 6*f»tS (04 (f ) ) . 
[0030] ZWXolzLXimUz-?^ 9<a791-j. 
x-**jj:tfl|HBi*lStt. /J^*o«»{cS4,fc:ttru 

$200// m WBffljgQfiaffiOft 1 1 , IwicOdr * 7 7 
2jt*m, WraSa<?5SS5 0/imi:LfcfcC:4. 0. 1 

/im/v^effi*»fc. o^o. mm.K4ovx'4u 

fc. 36££a7?*AX-?*JlVvCfmLfc£ffM 
034HC^Uc;frfifc^Se&,g0 = 9O* ~4 

4 - <nim*m.Ltz.. ... .... 

[0031 ] ££-CfcL S i fflKfcJfllvfc*. ^7X1 
[0032] H5J4*JMH<0JB2<0l8ltW^r^f-aX 

-9 **w mmx-kz . ^rn«s 5 2 . isiEugK 5 

3, 5 4, Hjeaa*K5 5tti?9-f>'b58. 57, 5 
6(CfcoT8K3ft.. WIS 5 2(4£ft&5 9. 59 

[00 3 3] {W*ttfcm07**AX-*fcH*C 
&6. H6li*^»37?f-*x-*<o|W£IMW- 
6BTT**. H5(c«tlB3gWi51, ■5I»mffi5 2t 
!BESrMrri.C:h^J;oT. ?riffifi5 2#£IK (^F 
BK*> fcW#|l|fc3Ett*f-* (06 (a)^EPD^ 

tWfro njnttfii 2<7)^fir^r|6]i:Sll^f6] (06 
( b ) fcWEtffo ) WMW* £ *»rtfifc:$rofc. 
[00 34] Z0>T9+3.*-9rtmMSBHit£. 

rwk*»***u*, mor? 1-^-9 mm. it 

[0035] H7li*fMkO»3O^0»<O7??-aX 

4, 7 5(i s > J g'fyh7 9, 7 8. 7 7TffiBS*lT 

05, ^WF*|6lt*Ttig(&*-6?nWW7 2<48«C 
{ffcOo-^TflflSSiX'COS. Clfi0«rfim«i7 20- 
«fc5SB7 2i iWB*3*u 3S87 2i «4W»a57 3 

^riwffi7 2 36%wF*iftift:iHii&rifc. ttRns 

7 3tt^WG*|6lKK»S*l, Jftig»gP74. 75*« 
[0036] *mm<VT91-j.3i-9te'?4 9u*z- 



(5) KHT6- 1607 50 
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[0037] *SUfe0!ltf>7?* aX-^<^ia^t L 

IIWIkH«fc:ff0ii»7^f-*x-^*»jKLfc. 
[ 0 0 3 8 ] ZX'it. o- 9-tfSWitenv<i 

9v*-9%m^x^z>tf. 4mm. emm. hi 
fc, 7^-D^wr^<r^^M=»rs^{4. v>f 

9uAr--v , e>9*-9Zm^Xh&^ZbiimoiX' 

_ [0 039] v<0£3.fci^.fl*L£7j?f-*X-* 
{4, EBE»¥ffil OOjum, SNtl. 5j«m, IftBTlMV 
£7)*$ 8 0 ^ m b L#G9£1S(C 7 0 VEpjp-tS £fcfc 
J^EBEfcttft. ™Ml4¥ff#l^8 0jum$i9 

i>J}*%V. refc£fta#A(C8O/im0)Xffi*jKjfi 
20 Lfc. 4fc. £<9«3<07?*jLX-*£fflVvCfts«l 
fcJHWMWi. 5 = 8 7' — 9 0' Oj^foWilSSfl 

[0040] 08(4*^(0^4 vmHtmn7?+*x. 

-9*&tmwv3bh. *iwm.m8 1 . a»gB8 

2. 83. 84. W&[ffll85\&a4yh78s 7 
7. 7 6££^X®mZtlX^&.*$ffi.m<079** 
x-9hm3<0T9***-9bm®. »¥®(4v>f 

[004 1 ] *Xmv>7?1-a.x.-9eMmi., 
30 ?n%-?a^lcfcb&Vff|lMKro24>7?f'jLX 

[00423 ?mfimh%2. %3<F>791~*3--9b 
[0043] fca. H9«J:$fc2o**w«-*iJaj:' 

or^f-ax-^ioi . 102 *-«t^"jatfik 

[0044] 3K<f|6]ll86i4. WittHl 0<0«fc:LT 
40 VOjt74y*-mft&th. k-ifh'-AX^-vti: 

mmx'hh. 

[ 0 0 4 5 3 flLh, *m&79*3.3--9omm 
b. :«rtU<-5*^7?faX-^?:||l«Mffi 

so fc, iif(4. HjBa^«i^attiia<o-»fcR« 
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[ o o 4 6 ] jar. ntfenwi (a 1 1 > fcavvc*» 

[ 0 0 4 7 ] 0 1 1 (C*1tOtfilWWtC*JV^TffiV^4>*l 
4T^f-AX-^«a*fl|)jai«»tt^)Bl 0 1 
X/t\ 2»9SttttOfSisS 10 2a. 103a 

« 1 0 3 a{4, %mm& 1 0 4 fc^fcSHBWfcOtftt 

%m. i o 5 i*iiai*a±nr . ttstui 1 o 4 ten 

1 0 2 tttf1#t>* 1 0 5 i:frffl^ffi7cg|5 1 0 6 afS 
U jfelcrf<H^li«r->TV»*»WliatJ*-3. 5t« 

4t?oflw»«fc»tTi4, imtm&ximw&<m 
flwttuwi o 3 bt, ammmi o 2 a mi 0 5 

OR*f ffl(C»Rl 1 0 1 b ^Titfiill 10 2b 

z-mmm&mx'i>+ft%®mm±z&z>z b# 

T*6. ^0^3KjS*^ajltS^^43fe^Kl 0 
&SS1 0 43yg*^ajStt5. 

[00483 111 iffmmwmizmx^ti&rti-z. 

X-?te, OTttffitt 10 2a t^«tt«J^ 1 0 3 a b 
fc«BE*9*rt-6»(cJ:9. a?*8fc*l 0 5<7)tg7E 
1 0 6 afcUvMMWBIflfc&t*. **>fc*>fc*«t 
Ml0 2a, 103a^2HbWK<*0. *104*» 

tfjST*J*te«EE**«i»* 10 2b. 1 0 3 b £EP 

ttth tmmwtavumis . ^£te$«tt^« 1 o 

3 b. 10 2 b#g|&£oTtt*Wfi-?*SM>jfeiS»a« 

1 o 2 mcjsck 4 o £»< . mEEpan. mmm? 
A Syfimtfq&tzMzbZX'b&^L. -ftititm 

x'tmnm iz^b^xma l , *t4>a*5:is#£o<s 

x&fc' («>£>jISteft6 . «*Wfcli3foWSatS*i4iH 

Efcji*w>a»*a»w-*. 111 i^HM®wc«4 

KW)+Cft&IWttfW* 10 3a. 10 3 bte*t&<« 



6) ^^6-160 7 50 

1 0 

oTi.4v\ *^Bj<7)3^aE^atfflv^^i.^«tt« 
m&mthmt lti4. &#*>&R*mi:w*xh.4 

HUiffl-Cfcffln&fi*. Hitf. T;u$. «. sus. 

i??*4. 4fc j m»*tfflV»6ii:*«riBTft&. Wit 
If, J&ftfL tm&&*ftb-? S i , GaAs. ZnS 

I TO, SnOi , ZnOi %b°X*t>&. 
[0049] *«KH<0*^*aiKfcJBV^*l*»BttO 
10 ffi«£«MW-4*mi: LTte, . SiOz . Si 
3 N 4 . S i Oi . S i ON, . S i : N : H. tfyX 

tcb'tfm^tit. *m\<vtt£.mw<?)®mimt 

hTv-tXlzmiXte. ^*><offl^£>ftT^4gB.ft£ 

ff4L<<4^ft<oro-fex^j^i^tta 

mmm&thrzMzitxmm^tzuv^yy * 
m-Tzzbh-aimx-hz. 

[0050] *%ffl<7)ffi&mmzt$^X±llT?1-j. 
20 x.-fizmixmW.i$tii>%MbLXiii. WWA*- 

y^^RMBjeOr t'^tti)^«ffl=5r iSWAtfeWK^. 

ft. ftabViWC****, J: 5 <r»Mr* 

I, W4 . j»/J^3 'J ^ - ^ S . ^<04 

30 i )t£'?A?u^)*-9VVX(»mmblX\$. ?* 
hVV^yy 4&mm^fcm i b& ("Fabrication o 
f activelntegrated Optical Micro-Encoder" 1991 IEE 
E Micro Electro Mechanical Systems Workshop, Procee 
dings PP233-238) . 

[0051] *wmti6mm?>tfnb ixit. mm 

X. S i O2 . S i Oi . S i O. Ny . S is 

N 4 . Si:N:H. ZnS. Z nOtcZifim^hiX 

h. mfoR^vtftnmttzttixtt. mmmm 
40 nftbwmmzfeix . mtz®m<v£tt.ttf& 
itcto. mmizfrMftz-t&zbwmxb 

[0052] *%WX'li±Minm<7>!te%mz-?4 9ua 

¥'tHt?lzblzl:->x. x?v-y±.<D%x 

>v*<x%h. uyxcDimnmumimLxfrt,)/ 
50 yxiwft-tzumx'hBk^i. mi<mmm 



(7) 

1 1 

btbdwr. *mn, *&n%h:frL>miiti. mom 
comt uyxnmzM£$mwBsi&zmix tm\ 

[0 0 53] Ztlt>. r^fal-?, %M£XV*tl 

izmtitt&mzmtzmTmmt&mftt ix 

ft, ^MUiA. l^f ftt^?. J: 

[0 0 54 3 *»W?ti, ±te^7^f-AX-^t±|E 

? y - ymnmx tr- h & i6Lt$#s i 1 1> ?rgET* 

[00 5 53 <3ifflffiH>BI12 (a) -(g) 

jtSr^-To £-f0 12(a) C^-ti o C, «$2 0 1 20 

fcm&ft (10 0) fx A-<o±tT»Wi2 0 2 
fcLT7^5£2 0iumaSS<cJ:D»JSUfc«. 

2 0 3 ycn&frZWB IX, U-Jxht 7)1 

«/B«/*wa-&arcx y f-y^-ts tiM fx -yf- 

36 t »S*|ftIi:'3a<3itrfctt» l^'xb 2 0 3Bfc< fc 
HI 2 (b) Oio&MSrSLTX.yf-Sft. 
ttt& 2 0 2 «?fiJ . -^^(ifSPfflf) 1 /8 

xy^mm 202 ksk 2 0 1 1 com ax 3 0 soft g 30 

£j£-f. ^Cl-^h2 04 5r^t, ±»3&»<»H5-f 
x-yf-y^fcJ: 13 HI 2 ( c ) <DflRt<9i'3fc¥j!<ft£ 

no . w^icr 7X7C v DistaHKa* 1 0 0 arc 
siNH«2 0 5*»j«u m^xmicomm20 6b 
ixtjus. mmzxBfc. mzxmmm 2 0 7 1 l 

TS i O2 S'^-y^TtSL., Hl>"H2<7)«©2 0 
8klX7>U$**0)±iZf&tfLL* mmzS i NHH2 
09£»£i&gl OOXVHMtl (012(d)). 

hi 2 (d) x-mmLfc5Jscomi.fr mmz, w 

x\--?x?*&^x^?--y?th. x-yf-y^tti 40 

SiNH, SiOa MCFi CDFyJ X-y^-y^. 7;U 

OajLfflOttiiRWMCfHK-fft (012 (e) ) . # 
(C. »«2 0lcoSi5rSffi*^SF6^RIEtJ:») 
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ABSTRACT: 

PURPOSE: To provide a light deflector which can accurately control an angle 
and whose reliability is high. 

CONSTITUTION: A fixed electrode 11, a supporting plate 16 and supporting 
beams 13 and 13<SB>1</SB> are fixed on an identical substrate consisting of Si. 
A movable electrode 12, driven parts 14 and 15 and the supporting plate 16 are 
connected through joints 19-17. The electrodes 11 and 12 are used as a 
comb-line linear microactuator manufactured by a micromechanical technique. 
Besides, the driven part 14 is provided with a reflector 31. Then, the angle 
of the driven part 14 is changed with respect to incident light 32 because the 



displacement of the electrode 12 differs according to an impressed voltage and 
scanning is executed by using the light 32. 
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